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GEOLOGY  OF  ERIE  CANAL 


SALINA  MARLYTES  AND  RECENT  IMPROVEMENTS. 

HUNDRDEDS  OF  THOUSANDS  OF  DOLLARS 
INVOLVED 


BY  M.  A.  A  EEDER,  M.  I). 


I.^ONS.    \.  Y. 


The  mode  of  formation  of  the  basin  of 
the  Great  Lnl\e8hH9  an  important  bearing 
upon  proper  underbtanding  of  the  prol) 
lem  of  the  Erie  canal  in  all  its  details. 
The  agencies  concerned  in  determining 
the  topographical  features  involved,  have 
no  counterpart  elsewhere  in  the  world,  at 
least  not  on  any  such  scale  of  magnitude. 
Their  very  exceptional  character  has 
caused  then>  to  be  misunderstood,  and 
consequently  tlieir  discussion  needs  to  be 
very  comprehensive. 

Fortunately  tlie  successive  steps  by 
which  the  North  American  continent  was 
built  up,  and  its  lakes  and  waterways  ex- 
cavated,  are  exhi  jited  most  magnificently 
In  the  geological  formations  in  the  vicini- 
ty of  these  lakes.  The  surroundings  of 
this  locality  were  such  that  the  successive 
layers  of  material  deponited  alxmt  the 
growing  continent  were  of  conspicuous 
character,  and  Lave  been  well  preserved 
with  all  their  markings  until  the  present 


time.  Thus  within  the  borders  of  the 
State  of  New  York  alone  there  is,  as  it 
were,  an  epitome  of  geological  history  so 
complete  that  it  has  become  the  standard 
for  comparison  throughout  the  world. 

The  location  of  the  Great  Lakes,  with 
their  associated  drainage  system  and 
waterways,  is  determined  primarily  by 
the  nature  of  underlying  rock  formations. 
The  continent  grew  about  the  Adirondack 
region,  as  a  nucleus,  the  strata  in  general 
sloping  gently  away  from  that  center,  aa 
beaches  slope  from  an  island  in  the  sea. 
Subsequently  the  laud  surface  thus  ex- 
posed was  cut  across  by  drainage  chan- 
nels, and  finally  was  sculptured  into  its 
present  shape  l>y  processes  of  weathering 
and  erosion,  the  softer  rock  yielding  first, 
and  thus  determining  the  situation  of  de- 
pressions and  chani.el8  to  be  occupied  by 
fetreaniR  and  lakes  and  as  highways  of 
coinmer(;e. 

Especially  important  in  the  case  of  the 
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of  ice  HCtioii  on  an  Ltx  rm  ^.^^^^ 

vicinity.     'n..ren.u.th     c         .J^^^^_^^,^^^ 

,Ucn,>uM.Um.eofth^^M         Thei.nn.- 
^.ascoKUMtl.Hn-il    l.rtstn  ^        ^^^^^^^^ 

mute.iTectoUucUinc.e^  i^^^^^.^ 

^'^^'^'•!':v::;;;^  ->-'->'»  ^-'^"^''^ 

heavy  ice  at.  ctruu  „,„.,.es8U)n,  ciuis- 

ticent.     ini.  SI".  ,.1,1  i.i' in  neoiuU- 

furrowed  by  ice  .  eUl       •  ^^   ^^^  ^^^^ 

,vina  and   cuv.enl,    an      U  ^^^ 

If  .111  Dbsinu'Ui  n  01  iu'» 

....igyofuuivenientOcv  i^  ^^  ^^^^,  U, 
conditions,  would  I  ^  >  ^^^^^.^^  ^^^ 
>-couutfov..UeuHMnd-t^  ^,,^, 

'^'^^^^'^"^'T':e"e      -'^^^^^ 

l^^ve  l.erctotoie  been  n  ^^j. 

^^-''^^•''"'*V:;ut--.in.end 
„f„iatottUewaU-.«.      I  ■>  ^«^  .^ 

would  be  uUenHit..n^ -^  -       ,  ^^^   ,„^    ,,, 

•"''fT'cer;h      w  nii.l  ensue,     in  the 
''^'■^*  "'•^.e  cane  this  sort  of  cum- 

1  ;..  this  leiiion  as  nowiiin- 
'""■'■',      Tl     basin  of  these   hd.es  be- 
th.word.      I  lab  ^^^^.^    ^_^^^j^.,^ 


as  a  matter  of  tail  cvuiL  , 

^"""'":\    V       iti     or  ledges,  extending 
step,    a^   1"^^  .,hH  Slate       llie  loose 

'^^''•"'''^1,  would  result  from  the 
'"^''''Tla^ietields.indin,  their 
^'"Uinu^   v2ys.  or  ,.o,eUed  against 

T''e   i^e^by  lirevaiUn.  winds.     But  the 

Willi    l»'«"si  I        ,„    ,!,„ 

„,  „,f,.r  m,a-n.    »>     ^-  '       ^^,,,^.    ,„„ 

'"•■'"''  t:™f  "*«.'■=.  "■-^' "' 

which  It  oLCUiii.  ,       :,    ^v,is  noted 

,,,,„.  so  conspicmm^ha-^  living  iu 

itsvlclnlty  biinu  1     .^  ^,f  t,i,e    Lons 


! 
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"P'.n    the    physical    pec-ulinriti/,   o  Ihe  T I ,         ^      "'"^  ^^  '^"  "'^"'''  "'^'*'-'>'  ^are. 

Bl'itcB    of    the    UtioH   ana    I    .     on   rit  Ll    """f  "•'"^^'  "^^-'^  ^^us  compressed 

Kn.ups.     These  consist  of   „       n"  ,    ,  "^/""^^'^  "•^-'- ^'-^n  nny  clay,  although 

«li3i"U-grates    into    par.iHes     o      ,ul     !  ^^  f  7'    '"^""^^ts  lyi„,,  loose  on  the  sur- 

j;:^  U  a  very  persistent  ...y  „pp,,;,tee.     cal  ^  k  ,  v      a    rar'  '^  "  '"'"'• 
Iheerosiouofroeksof  this  fornuction  is     of  thiv  1  •  ^    '     ^''^    P''^'''"'^^ 

v^Ty   r«pi,i  In  «,,„,  t,,„    „,    ,,      ;'"'    :^         t,h,s  „„eg,ves,t  much  (inner  consist- 

t;-y'.ei:^.re,,u.e.toanintpa  ;     ,'.,      :  e^.tl  Thar '^""'. '"  '''''''  ^°"  - 

•ItT  and  thus  lluated  away  and   deposited  te      u                     '''  "'  '"  "'^'"'^  '^"•'  ''««- 

elsewhere  in  the  forn.  of'«ne  c      '  ^  „    '     i:''":''''  "    "^"^'^'""*  '^''^■ 

- ;u-e  .0  ahuudant  in  the  Moh>uvk  a^d  In  "  i  ist^  I'i^;:    l^  ^^'"'^  f  '^'^  ^- 

Hudson  valleys      It  was  the  presence  of  that  if  il                             '""'"  ^^  ^''«  ^^^t 

Huahundanceof  materia,  of  t   is  v'r    ty  p      e        ^f?,:  h"  """"'^"^  "'''^  ^^'^ 

"»    <ii<fc-rent   geological   epochs     to  r  H  ?^;  «  i.                   '"'  ""  ""''''^^^  ^'''"'^  ^e'l"  "nd 

wiU.  a  large  How  ^f  ..l^!:.  ^^  i.rSr ;:,:!;"  Ij'"^''''  f^-'  ^^'^^ 

Hhoui,  the  excavation  of  Lakes    Erie  and  C.vt        i                   '         "^    '"''''^^'-''^   *"    ". 

0'"-io,      With  a  suudler  1.   w  of      a  H  ie;  ;    :■  rV^  '"'"  ^'^'"^'^  '^'«'^  -«  ^■^'^ 

Hud  eonse,uently  ..n  a  sn.aller  scale,  tn  ^l:Zi:;L^ZZ  ''"'  '""  ''"^'"■• 

-H  .U..1  Cayuga  Lakes  were  eroded  in  like  of  seleni,      a^T^^T'^T  '"''"''' 

manner  ,n  n.aerial  of  this  same  species  were    found    i^,       '^"  ^f'"•'"  "^  gyp^um. 

As  it  exists  i„  the  Mohawk  and  Hucl  on  West  v     "V"   "  "."^"'^'   ""'^'-'   '^y   the 

valleys  this  n,aterial  ,ioes  not  prese      a  y  I    y^        o ^  ^  '"  ''r  ""  '''''  ^'"« 

-r.cus   difliculties  of   classification    from  viila.Cof        1      P    "'"?•   ""'''   ""'   '''' 

""  ''ngincerin^  point  of  view.  ^n      that              i            "  '^''  ''  '"  ''Pf''*''- 

westward  for  a  hundred   miles    or  m.re  silicate   >f           ■  """'^'^''    «"lpli»r,    lime. 

'-  <-e  is  dilfercnt.     The  locaUo    o    th  s  g^^^^^^^^^^^^^^                                         «'^'^-'-- 

P'"'-"  "f  the  canal  is  ,le.er„une<l  by  the  g^^e                '  o!   7""""^"  '"  ^'^'•>''".'''  ^e- 

'•'•;' -^'''"-^'^•H.s  -d'  the  Salina  IVri  ,oa    m  st    h  v/'T"   '"'    ^"''^'^"'^ 

;'"""^^">""-ing  peculiar!, ies  prol.ah.y  some   extent   in    Wn^Z    ?""''""'    "' 

not  encountered   in  en.rinecrin..   w„.  i-  •                            '"Higintr   about  such    a 

•"^y-ehscaleinthe   wh'r'^.r'Vh  ZX   ^"""'"'"^     ^"'^'^"^       ^-'-". 

.uaterial  looks  like  red  and    blue  ciav    of  rcuhe:'-,"'"'     ^'"''^     ^^''^     '^'•'»''''»» 

""Hl.rn  origin,  but  is  nothing  o    th      o  w                   "■"^"'^  ""^  '""'^^   ^^P^™'  ^e- 

It   belongs   to  a   very  anciJ^^t  p    i ,        f  J,  l";""'"^-  ^   ''''''   ^'^'^^'■^  '^'  '^I'""i^'« 

geological    histc,,,    id    was    c             ,  .'tV  ""'"7  '"^  T''*"'"'" ''^ '^'^ ''^'^ ''-''"'^^ts 
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case,   recently.      ^^      ,,.,.„  g.-ulheaat 

=  5n  »hp  region  immedmteiy  souiu 

gas  in  .he  regi  Hsaociateil 
„t  Luke  Ontario  appe.  la     >  » 

uw  tiwsp  deep  seated  acuvines  oi  a 
with  tliese  (ieev>  ..vident 

Niagara,   and   <-"'^";^;  J    ^f  ^j^  softer 

'^^>^^^:r:;^:^-w:::ie:eHneaof 

""^'"T  .     rocK   bas  changed  the  entire 
very  haul  rocK  ^^^.  ^^g^^^rn 

drainace  system  of  l^»«  P*  (  j^  ,iie 

Kew  YorU.  thus  putting   he  c^nal 

^'■^^n':fi;:^;ngT;e:t,y    north  ioto 
instead    of    »^'«'"S  ,^,,   „f   Seneca 

L^»-O°''^"?;,\Vom.ecUdatS0dusBay. 

"""      fore  r  rching  the  lake  at  Oswego. 

Sri:i^ed^Kessi,.exca.at^^ 

•      „  tiw.  direction  of  diaiuage, 

miinv  hundreds  oi  »4""'  Tv.ia 

many  u>  ravuiia    counties,      Ihis 

posed,  IS  ueii^  j  „,orlvt(-    to  whose 

outcrop  Ibey  »'\™''    „„„,,  „„„„i..lne 
i::^r:J:tr%Ued   .ones  ami 


..alders,   compacted  into  a  vrryt^u^^^^^ 
„,1  rnfractorv  hardpan.   by  ico  and  laKt 

1,   ia   troublesome   material    to  excavate. 
l\unotBobadastheundist;irhedmarlyte 

ledges  from  ^^lich  it  is  devived. 
'^l*^,ese  led.es  superficially  g>vel3uln 

i.,aication    of    ^»--    ^"'"/"^nX     ly 

„dghtvery  rea.lily  he  mis-aken  to    .Uy 

Inks   or  hanks  of  the  hardpan  3ustmen- 

Ze  l".     When  rounded  .dt  '.y  the   wash 
Tins  they  may  even  look  like  piles  .d 

Ordinary  earth.     ^'-^f'Trat  th    e  is 
terior.  however,  it  is  found  tha    thne  IS 

no  tendency  to  .rumble  or  «ca  e  oft  nor 
.re  there  any  scams,  or  j.uns  of  c^eava^c 

the  entire  mass  being  cohesive,  bke  dr  td 
platy.  but  of  much  firmer  con««^ 
Blasting,  or  wedging,  makes  but  Ittle 
impression,  there  being  no  seams  to  open 
Tp^  and  th;  disintegration  by  the  jarnng 
;;rthe  explosion,  or  wedging,  extend       . 

two  or  three  incites  as  a  rule,     i-'^"  ^'^'^ 
narrowest  form  of  plough  is  very  luelTec- 
u"    in  tearing  up  this  sorU.f  nv^te^^^^^^^ 
There  are  many  indications  tha   the  ex 

1   ,.hnr-ipier   of   this   part   ot   ine 
ceptional  ''^'^!^'''^'     .  ^^^^^  anpreciated, 

rtl^'rit^  of  ilochester  were  placed  u,.m 
it  at  Macedon,  creating  a  nuisance  W^^^^ 

hP<-ause  of  its  imi)erviou8ne9S.  comptUmg 
S^mionmentatalossofmanytuou- 

sausofcloUa.s.     There  is  a  simhar  pro^ 

Ziion  in  regard  to  the   ^-;- ^;;^, 

sewage   farm  at  Lyons  that   will  suit  y 

e" It  in   failure,  unless   the   nature  and 

l^in  of  this  material  is  taken  into  the 

''Ercially  in  connection    with  the  re- 
eenr^iu:  unllion  canal  improvement  is 


the  anomalous  chHrncter  of  this  material 
';::;f^-^''-^cl-rly.  There  wt:! 
classification  and  re-ratlng  during  tl^ 
progress  of  the   work   to  The  extent    > 

na  u  al  consequence  being  mud.  „ewspa- 
Pe.  d  scuss.on.  and  legislative  inj,y. 
f:-vpert8.  apparently  on  very  cursory  ev 
aminatum,  and  Without  a  full  underl  <: 
i"go  the  points  involved.  Lave  differed 
greatly  iu  their  esti.nares  as  to  the  nau^ 

vat.on.  The  railroad  companies  Lave  Lad 
tJ-Hsame  difficulty  i„  classifyi.^t 
'■"t.ng  the    prices  for  excavation  of   thi 

-terja    contractors  threatening  to  aha 
"""    ''";"•   ''"'"^"Os   when    they   became 
Hware  of  its  true  nature. 

Invicwof  these  disagreements,  and  of 

nd    IT'''  .'"'f-'^^-^-^'o-    HrisH; 
r      l^ecause  u   is  a  question    that  con- 
erne  the  future  of  the  canal,  as  wel    Is 
.s   past  L  story,  , he    writer,  some    w  eks 
H.nce,  addressed    the   following  letter   to 
'State  Engineer  Adams: 

"I"   the  discussions   in   regard   to   the 
earn  question  there  is  a  point  that  oug 
t<  Imve  been  ma.le  .Lore  clear  to  the  pop 
•"nr  .>nderstanding.  and  that  it  is  cer  a.n 
would  have  saved  a  great  deal  Of  dime     y 
^H  aroun.i.     It  is  in  reference  to  the      la 

-  Which  the  canal  holds  to  the  out     ; 
"ht  shales  of  the  Salina  Period,  techni 
y  known  as  marly  tes      This  is  a  ve  y 
'^"li'^Qt    format,ion    having     peouliarifinl 

I'"«dbynoothe,^excVu        smal 

portions  of  the  strata  of  the  Clintmt 

l-f .  ally  the  red  aud  blue  shales     f  t h  s" 

-H     K.k  like  rather  soft  cla>.  aL     n 

roktn  Magtnents  readily  disintegrate  in 

-  -  water,  but  they  are  not  cl!y    ^n" 
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'       ft        lu  me  text   Looks  on    Geolojrv 
hey  are  classified   as   rock,   and   should 
have  been  classified  as  ruck  in  the  sp "" 
•attons  for  the  contracts.     But  they  look 
«"  very  d.flferentf.om  any   ordinary  2 
-es  of  rock  that  there  .ni.ht  very  well'  ^ 

->mfor  onestdiiT.e..cesofopi'nion.;d 
putt,  g  them  tn.  as  was  done  at  the  outset 
as  earth  was  taking  tLe  safe  side  so  far  as' 
protecting  tLe  interests  of  the  State  wa 
concerned.  As  tLe  matter  stands  it  seen  s 
ou^Lt'loV^'r"""^'''^"''^^''^-^  shales 

as  explaining  the  difficulties  that  Lave 
-.sen  but  likewise  those  that  are  likeiy 
to  arise  hereafter."  ^ 

Mr.  Adams,  reply  was  as  follows- 
"Ibavc  read  your  letter  of  Dec.  9tL  with 
very  great  satisfaction.     Professor  Ularie 
acting  Htate  Geologist,  sustains  your  pos: 
"on.nconversati.mwithrae.     The  jdll 

you  express  are  in  exact  accordance  wth 

wLat  we  observed  duting  tLe  prose;uTon 
ot    the  cana    work      ti... 
.u  woiK      i(ie  appearance   of 

tbe  material  before  being  excavated   and 

r  consistency,  or  condition,  upon  expos, 
u  c  in  many  instances  were  markedly 
<l>lfereut,  so  tLat  an  inspection  a  few 
motitLs.  or  a  year  after  tLe  examination 

had  taken  Place,  did  not  reveaireorig" 
nal  condition  by  any  means 

''I  am  glad  that  you  perceived  that  our 
Et^gineers,  acting  under  direction,  took  the 

safe  side  in  reporting  for  estimat   the  ma 
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of  the  S.vli.m  "^'^-^  y'^'-  ^,„^  ,t,e    Uesick-nl 

1  ta-.c  pleasure  m  gmn«y     ^.^^^   .^   ^^^^ 
relative  tc.   the  sbalt     n^  ^^^._^   ^,^^ 

--^  ^rrr^v ^iXtreatlng   tU.n 
scope  of    my   ""»'-'  .   .  ,,f  thtir  re  a 

lulctly  from  the  stan^^^^^^ 

lively  Uigber  ^^'^^^^  f^';'\j,i,  offlee.  of  ibe 
..The  records  on  file   n  tin  ^^^ 

185H.  indicate  ^bat  the   i    a  ^^^^^  ^^^ 

ulzed  the  shale  as  being  more  ^^^^^^._ 

excavate  than  ordmaytaab^^^^^^^^^^ 

tied  it  under  the  head  of  u)c^ 
ferent  grades.  ^  -material  which. 

•' ^«^-'^"?;r the. tsident   Engineer, 
iu  the  opunon  of^be  '  ,     oj_ 

^^"^%?T-   tre.^ia-bich.iutheopin. 

riii'ibfij:;-^----^'^^ 

excavated  without  Ulasun..  ^^,^^^,^ 

.•liy   comparing    tut  ,.  is  shown 

U^atltinc  -edthe  ^^^^^^_   ^^^ 

ave  included  >"  ^'^^'^  ^„,i   u.ere  -.vas 

true   ledge   rock  exis    d-  ^^^^^^.^^ 

^-^'^   ^^"^r^rshl  ctine.!  as   'UocV 
prices  paid  fur  sha  c  .Q^nrrie.! 

was  on  an  average  'V8  foUo^^^     J 
•        l<ock-  double   the  pnce  I J^^^,   ^^^^^^ 

Excavation,'  mid   for    soiui 


,,,ee  to  four  times  the  p.ice  paid  for  earth 

^"  T       „    ,.f    the    oDiulou    tuat 

excavation.      I    '^;\"  ,, ';  ,epreseut  the 
these  relative  prices  t.ulj     M 
comparative  erst  of  excavanu.^^^^_ 

...,,,  spcciticatinns  n.     t  e  ^^.^^^  ^^^,,. 
lion  loiprovement    madt.  n  ) 
vision  for  classifying  sl-lesj^^^^^^ 
eluded  under  the  general  head  of 

,, -All  solid  or    '-^.^':;;«^^:;tue8ideut 

which,   iu   '-l'«''^l'*"""     il       Thisneces- 
E.^ineer  ca^m.t  .  i^  wu^^^ 

'^-^^•'^^^'';.:fZr.C  collection 
than  true  earth,     f  rom  h 

age  per  day  pu  "'^  ^,  there  was 

^^'^^''^'"rl!'.      efrfborersthecost 

added  lo  the  '^^  -"     \.  ,,,,  j.rricks  cost- 
,f  explosives,  aid  McM^  ^^^^.  ^  ^^^^ 

-^-"^'^^;^:^!:'a    r^csbLgusedto 
of  40  men.  tuc«e  aver  b  ^^^,   ^^ 

cavating  shales  is  : 

.,,ae  with  the  same  ^--^l^^^;\^   ,,,ie 
same  plant  operatMg  separately 

'"!^.rtneral   better  results  were  obtain- 
.•lu  genual,  ^^^^  j^ 

,hale.,  the  leofe  ^  j^^^^^g  ^ 

'^^^'^^"^'^""   wlittl  shales  blew  out  iu 
^^'^•^^ '"T^infriiiBU^^ve  grade  be- 
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down  wltli  picks,  a  tediom  aud  expensive 
process      The  distance   holes   had   to   be 
drilled  below  ^rade  to  give  best  results 
and  was  about  the  same  in  rock  as  shale 
and  averaged  one  foot. 

"The  rapidity  of  the  disintegration  of 
these  shales  when  exposed  was  a  notable 
characteristic,  being  very  noticeable  in  M 
bours.  and  in  some  cases,  where  it  was 
taken  out  in  large  blocks  and  deposited  in 
spoil  banks  became  a  pasty  mass  in  a 
couple  of  moiitiis. 

"It  is  evident  that  tlure  is  a  lack  of 
knowledge  as  to  the  true  nature  of  these 
shales,  as  evidenced  by  adverse  criticism 
'f  the  classification  under  the  Nine  Million 
Improvement,  even  Engineers  having 
testified  before  the  Canal  Investigating 
Commission  that  in  their  opinion,  based 


on  viewing  spoil  banks,  that  the  material 
classifled  as  'Hock'  was  impi-operly  classi- 

"I  talis  pleasure  in  furnishing  you  this 
data,  if  it  will  tend  to  give  tardy  justice 
to  those  Eagiueers  who,  as  servants  of  the 
State,  gave  their  best  efforts  to  deal  fairly 
and  honestly  with  the  State  and  Contrac- 
tor, and  in  so  doing  have  been  held  up  as 
violating  the  trust  imposed  upon  them." 

Si)  far  as  the  present  writer  is  concerned 
the  sole  purpose  of  this  discussion,  and  of 
adducing  the  above  forrespondence.  is  to 
bring  to  p..pular  notice  the  difficulties  and 
Importance  of  the  subject,  so  that  what- 
ever may  be  done  hereafter  may  be  with 
a  better  knowledge  of  the  material  facts 
in  the  case. 

Lyons,  N.  Y.,  Jan.  Gth,  1899. 
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